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Abstract. For the purpose of studying the effect of different densities on yield attributes and morphological 
characteristics in three cultivars of soybean (Glycin max L.), an experiment on research field; Islamic Azad 
University, kermanshah was performed in 2007-2008. This factorial experiment of research was carried out 3 
replication and in the form of the randomize complete blocks design. Cultivars factor were placed in the blocks at 3 
levels including M7, M9, and Gorgan3 and density factors at 3 levels including plant were placed on 3, 5, 7 (cm) 
intra rows spacing in the blocks. The results showed that with increasing density, number of node per plant, 
number of pod per plant, number of grain per plant and numbers of branches were decreased. The most number 
of pod per plant and 100 grain weight was observed at the M7 cultiva.The highest number of branches relate 
to7cm intra rows spacing and the M7 cultivar had highest yield on 3 cm intra row spacing.                                    
                                                    .               
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Introduction 
Soybean is one of the important oilseed crops and major source of high quality protein for 
human daily diet and livestock feed in the world (Lei et al. 2006). Soybean is grown on an 
area of 84,084 ha with an annual production of 207,476 tones given an average yield of 
2467 kg/ ha in Iran (FAO, 2009).Among various agronomic factors limiting yield, planting 
pattern is considered of great importance. Ahmad et al. (2009) stated that. The optimum 
plant density with proper geometry of planting is dependent on variety, its growth habit 
and agro-climatic conditions. Ismail & Hall, (2002) stated a decrease in grain yield of 
cowpea with increased spacing. Bing et al. (2010) reported grain yield and numbers pod 
per plant were declined with increasing density. Liu et al. (2008) stated that adjusting the 
planting density is an important tool to optimize crop growth and the time required for 
canopy closure, and to achieve maximum biomass and grain yield. Ball et al, (2000) 
reported that increasing plants population reduced yield of individual plants but increased 
yield per unit of area. The objective of this study was to determine planting density effects 
on soybean yield and yield components. 
 
Materials and Methods 
This research was carried out as factorial based on randomized complete block design with 
three replications during growing season of 2007-2008 at Islamic Azad University, 
Kermanshah branch, Agricultural Research Station in west of Iran. The soil texture of the 
study area was silty-clay with a pH of 7.5., total organic matter 2.2%, electrical 
conductivity (ECe) 0.63dsm-1, total nitrogen 0.17%, available phosphorus 9.7 ppm, 
available potassium 561ppm. Soybean cultivars M7, M9, and Gorgan3 were sown manually 
in 23(3cm intra rows spacing), 32 (5cm intra rows spacing) and 53(7cm intra rows spacing) 
plants/m2 at the beginning of the third week of May.At the end of growth season, 10 plants 
were selected from each plot randomly and measured yield attributes and morphological 
characteristics. To calculate yield, 2 middle rows of each plot were harvested the beginning 
of the second week of October. After deducting 13% moisture, grains dry weight was 
calculated and considered as economic yield. Also, to determine biological yield, whole plant 
dry weight was considered as biological yield. Data normalizing test was done before 
statistical analysis and MSTAT-C used for ANOVA. Duncan multi range comparison used for 
comparing means (p<5%). 
 
Results and Discussion 
The effects of density and cultivar on plants height was highly significant (P < 0.01). The 
most elevated height of plant was allotted to cultivar Gorgan3 and density of 23 plant.m-2. 
Density of 23 plant.m-2caused the highest plant height and density of 53plant.m-2caused 
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the lowest. Parvez et al. (1989) reported that in soybean the plant height increased slightly 
with increase in planting density also, Boquet  (1990 ) report is in agreement with findings of 
this research . 
The effect of cultivar on number of branches per plant was significant and M9 had 
the highest number followed by M7 and Gorgan3.Since reduced branching at high plant 
populations has been reported (Weber et al., 1966;Blumenthal et al., 2005). Number of 
pod per plant was highly significantly influenced by density and cultivar. The highest and 
lowest pod per plant pertained to the density of 23 and 53 plant.m-2, respectively. Number 
of pods per plant was significantly higher for M9 and Gorgan3 than that of cultivar M7. 
Boquet, (1990) and Bing et al. (2010) reported grain yield and numbers pod per plant were 
declined with increasing density.  
The results this experiment are in line with those of Abbas et al. (1994) who had 
also recorded more number of pods per plant at lower density. Effects of density and 
cultivar on the number of grain per plant were highly significant.The highest number of 
which pertained to M9. These results correspond to those of Boquet,(1990). The weight of 
100 grains of soybean was highly/ significantly affected by cultivar.the maximum weight of 
100 grains pertained to the Gorgan3 and there was no significant difference between M7 
and M9 in this regard.Taha (1988) reported that 100 grain weight was not affected by plant 
spacing. Effects of density and cultivar on grain yield were highly significant.The highest 
and lowest grain yield pertained to the density of 23 and 53 plant.m-2, respectively.  
There was no significant difference between 32 and 23 plant.m-2, in this regard. 
Also, the highest and lowest grain yield pertained to the cultivars of M9 and Gorgan3, 
respectively. Boquet (1990) reported that grain and pod number per plant are typically 
reduced by increasing plant population, but this reduction is more than offset by the 
greater number of plants per square meter up to some optimum plant population.Ball et al. 
(2000) observed similar results and concluded that increasing plants population reduced 
yield of individual plants but increased yield per unit of area. Similar findings have also 
been reported in other research (Asanome & Ikeda, 1998; Bowers et al., 2000; Acikgoz 
et al., 2009). The density had a highly significant effect on biological yield. The density 23 
plant.m-2 had the highest biological yield and 53 plant.m-2 had the lowest.  
The effect of cultivar on biological yield was highly significant. M9 had the highest 
biological yield and Gorgan3 had lowest. Harvest index was significantly affected by cultivar 
.The maximum and minimum harvest indexes pertained to the Gorgan3 and M7, 
respectively. There was no significant difference between M9 and M7, in this regard.Weber 
et al. (1966) found that very high populations in some crops, including soybean, may 
decrease HI because of lodging or barren plants. Non-significant effect of spacing on 
harvest index of legumes has also been reported by Sharar et al. (2001). 
 
Conclusions 
Results of this experiment showed that, the most of pod per plant and 100 grain weight 
was observed at the M7 cultivar also, the highest numbers of branch relate to7cm intra 
rows spacing (23 plant.m-2) and the M7 cultivar had highest yield on 3 cm intra row spacing 
(53 plant.m-2).                                                       
 
Acknowledgements 
The authors wish to thank from The Islamic Azad University for supporting projects. This 
research was supported by Islamic Azad University, Kermanshah Branch, Kermanshah, 
Iran. 
 
References 
Abbas M., Singh M.P., Nigam K. B. and Kandalkar. 1994. Effect of phosphorus, plant 
densities      and plant type   on yield attributing characters of soybean. Indian Journal 
of Agronomy 3: 249-251.     
Asanome, N., and T. Ikeda, 1998. Effect of branch direction’s arrangement on soybean 
yield and yield   components. J. Agron. Crop Sci. 181: 95–102.      
Acikgoz, E., M. Sincik, A. Karasu, O. Tongel, G. Wietgrefe, U. Bilgili, M. Oz, S. Albayrak, Z.       
M. Turan,   and A. T. Goksoy, 2009: Forage soybean production for seed in 
mediterranean environments. Field Crops Res. 110: 213–218.  
Proceedings of The Annual International Conference Syiah Kuala University 2011 
Banda Aceh, Indonesia. November 29-30, 2011 
Volume 1 Number 1, 2011 
38
Ball R.A., Purcell L.C. and Vories E.D. 2000. Short-season soybean yield compensation in 
response to population and water regime. Crop Sci.40: 1070-1078. 
Bing L., Liu X., Wang C., Jin J., Herbert S.J. and Hashemi M. 2010. Responses of soybean 
plant yield and yield components to light enrichment and planting density. Int. J. Plant 
Prod., 4(1): 1-10. 
Blumenthal M. Quach J. V. P. and Searle P.G.E. 2005. Effect of soybean population density 
on soybean yield, nitrogen accumulation and residual nitrogen. Aust. J. Exp. 
Agric 28, 99–106.   
Boquet D.J. 1990, Plant population density and row spacing effects on soybean at post-
optimal planting dates. Agron. J. 82: 59–64. 
Bowers G. R., Rabb J.L., Ashlock L.O. and  Santini J.B. 2000. Row spacing in the early 
soybean production system. Agron. J. 92: 524–531. 
FAOSTAT. 2009. Food and Agriculture Organization of the United Nations. Online at 
http://faostat.fao.org/site/339/default.aspx.  
Ismail A.M. and Hall A.E. 2002.Semidwarf and standard height cowpea responses to row 
spacing in different environment. Crop Sci. 40: 1618-1624. 
Lei W., Tong Z. & Shengyan D. 2006. Effect of drought and rewatering on photosynthetic    
physioecological characteristics of soybean. Acta Ecologica Sinica. 26(7): 2073-2078. 
Liu X.B., Jin J., Wang G.H. and Herbert S.J. 2008. Soybean yield physiology and 
development of high-yielding practices in Northeast China. Field Crops Research 105: 
157–171. 
Lone B.A., Hasan B., Singh A., Haq S.A. and Sofi N.R. 2009. Effects of seed rate, row 
spasing and fertility levels on yield attributes and yield of soybean under temperature 
condition. Journal of Agricultural and Biological Science 4(2):19-25. 
Parvez A.Q., Gardner F.P. and Boote K.J. 1989.Determinate and indeterminate type 
soybean cultivars responses to pattern, density and planting date. Crop Sci. 29: 150-
157. 
Sharar M.S., Ayub M., Nadeem M.A. and Noori S.A. 2001. Effect of different row spacing 
and seeding densities on the growth and yield of gram (Cicer arietinum L.). Pakistan J. 
Agri. Sci. 38: 51-53. 
Taha M.B. 1988. Effect of population density on the yield of dry beans. Annual report, 1988 
/89, Hudeiba Research Station, Eldamer, Sudan, pp. 47-50.                                        
Weber C.R., Shibles R.M. and Byth D.E. 1966. Effect of plant population and row spacing on 
soybean development and production. Agron. J. 58:99–102. 
  
